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Within a short period of time Pedometrics and Digital Soil Mapping (DSM) became an important research topics in the soil science community. While Pedometrics focuses on technical, mathematical, and statistical aspects in studying soil genesis and soil distribution, DSM is the applied branch, aiming create and populate spatial soil information systems using field and laboratory observational methods coupled with spatial and non-spatial soil inference systems. Hence, DSM provides GIS-based and statistical tools to produce soil maps rapid and cost effective.

This talk introduces DSM and focusses on important techniques, examples from digitally mapping soil properties and soil types, and addresses challenges as well as open questions. Concerning the techniques it can be stated that recent algorithms from the machine learning community like ensemble predictions, e.g. bagging, boosting, random forests, multiple feature subspaces, or any of their combinations, are most promising and outperform classical non-linear single prediction approaches like artificial neural networks or decision trees. Alongside, pre- and post-processing steps are of great importance. This includes data set construction based on multi scale digital terrain analysis, automatic error analysis and dataset correction techniques for existing environmental datasets, as well as represenative sampling approaches and landscape segmentation to provide consistent feature spaces for training and prediction. In terms of soil scientifical knowledge discovery the evaluation and analysis of the prediction results is challenging. In this context the evaluation of the importance and the interactions of the predictors used is of great interest to understand soil formation and processes. 

The examples shown comprise chemical and physical soil properties as well as soil types, soil-hydrological processes, and agricultural and forest soil assessments in different landscapes and at different scales. 

